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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to flie fluorescence formula information record medium 
which can record information with high density, is excellent in the stability of the especially recorded information, and relates to 
the fluorescence formula information record medium which can prevent degradation of the recording information accompanying 
information read, and an injury. 
[0002] 

[Description of the Prior Art] The fluorescence type memory using the organic coloring matter as a fluorescence formula 
information record medium which can record information with high density is known conventionally. Fluorescence type memory 
is enabling very high-density information accumulation record by using an optical information write-in method and the optical 
information reading method. 

[0003] As an information write-in method for fluorescence type memory, there are a method of changing the fluorescence yield 
of fluorescence type memory, a method of changing the luminescence wavelength of fluorescence type memory, etc. 
[0004] The information written in fluorescence type memory as change of a fluorescence property floodlights the light for 
information reading in fluorescence type memory, and is restored namely, read by processing the fluorescence property. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the resistance of the organic coloring matter itself may originate in it not 
being high, and problems, such as degradation of the recording information by secular change, an injury, and degradation of the 
recording information by the light-energy absorption for the excitation at the time of information read and an injury, may 
generate the fluorescence type memory using the organic coloring matter. 

[0006] These artificers paid their attention to the fixllerene flower-stalk matter based on the view of the resistance of the material 
itself FuUerene is matter with which stability of the molecular structure is high with matter, and it overly has interesting various 
special properties, such as electric nature, a photoconductivity, and an electrolimiinescence, based on the peculiarity of the 
molecular structure, and serves as a candidate for research in various research fields since it is symmetrical in three dimensions 
(refer to drawing 3 ), 

[0007] Moreover, these artificers did the knowledge of the ability to raise the fluorescence intensity by carrying out 
photooxidation processing of the fuUerene. 

[0008] By being made in consideration of such a point and using change of the fluorescence property of fuUerene, this invention 
is excellent in the stability of the recorded information, and aims at offering the fluorescence formula information record mediimi 
which can prevent degradation of the recording information accompanying information read, and an injury. 
[0009] 

[Means for Solving the Problem] It is the fluorescence formula information record medium characterized by equipping this 
invention with the polymer plate which has a polymer base material and the fuUerene doped in the polymer base material, and 
carrying out photooxidation of the fuUerene on the conditions corresponding to the information made to record, and for the 
fluorescence intensity changing with these photooxidation, and recording information. 

[0010] By recording information using change of the fluorescence intensity of the fuUerene by photooxidation, based on the 
stability of fuUerene, the recorded information is held stably and, according to this invention, degradation of the recording 
information accompanying information read and an injury are also prevented. 

[001 1] Moreover, tiiis invention is information write-in equipment for writing information in the fluorescence formula 
information record medium of the above-mentioned publication. Scan in order the partial field of the polymer plate set up 
beforehand, and it floodlights in floodlighting time corresponding to the information on which the light of the wavelength 
corresponding to the information made to record on the fuUerene in the partial field of a polymer plate is made to record. The 
floodlighting oxidation system to which photooxidation of the fuUerene in the partial field of a polymer plate is carried out, It is 
information write-in equipment of the fluorescence formula information record medium characterized by having the protective 
device which appends the photooxidation defensive substance for barring the further photooxidation to the polymer plate after 
floodlighting by the floodlighting oxidation system. 

[00 1 2] Since the photooxidation defensive substance for being able to change the fluorescence intensity of fixllerene locally by 
the floodlighting oxidation system to the above-mentioned fluorescence formula information record medium, and barring 
photooxidation with a protective device further can be appended according to this invention, it is possible to write information in 
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a fluorescence formula information record medium with high density, and it is possible to make the information written in further 
hold to stabihty more. 

[0013] Moreover, this invention is an information reader for reading information in the fluorescence formula information record 
medium of the above-mentioned publication. Scan in order the partial field of the polymer plate set up beforehand, and only 
predetermined time floodlights the light of the predetermined wavelength beforehand set as the fullerene in the partial field of a 
polymer plate. The fluorescence induction equipment which carries out induction of the fluorescence of the fullerene in the 
partial field of a polyiner plate, It is the information reader of the fluorescence formula information record medium characterized 
by having light-receiving equipment which receives the fluorescence from the fullerene in the partial field of the floodlighted 
polymer plate, and outputs die information according to the fluorescence property. 

[0014] Since according to this invention induction of the fluorescence of fullerene can be locally carried out with fluorescence 

induction equipment to the above-mentioned fluorescence formula information record medium and the information according to 
the fluorescence property can be outputted with light-receiving equipment, it is possible to read correctly the high-density 
information recorded on the fluorescence formula information record medium. 
[0015] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a drawing. 
Drawing 1 is the schematic diagram showing the gestalt of 1 operation of the fluorescence formula information record medium 
by this invention. As shown in drawing 1 , the fluorescence formula information record medium 10 is equipped with the polymer 
plate 13 which has C6012 (fullerene) of a large number doped in the polystyrene base material 1 1 (polymer base material) and 
the polystyrene base material 1 1 (polymer base material), and this polymer plate 13 is covered by the upper surface of slide glass 
14 in the shape of a fihn. 

[0016] Next, the manufacture method of the fluorescence formula information record medium of the gestalt this operation which 
consists of such composition is explained. C60 [ first, ] of a high grade - C60 and polyethylene of 99.5% or more of high grade 
are preferably mixed using an organic solvent, for example, a toluene solvent As for the mixing ratio of C60 and polyethylene, 
1 :30 is desirable at a weight ratio. 

[0017] The mixture which is the above, and was made and obtained is applied to the upper surface of slide glass 14, and it covers 
slide glass 14, evaporating toluene. Although evaporation of toluene is enough performed also in the usual room temperature and 

atmospheric pressure environment, the evaporation environment of toluene is arbitrary. 

[0018] When toluene evaporates, the polymer plate 13 with which much C6012 was doped by homogeneity in the polystyrene 
base material 1 1 is obtained. For example, thickness of the polymer plate 13 can be set to 90 micrometers. Moreover, C6012 
may be doped in the shape of a multilayer in the polystyrene base material 1 1 . 

[0019] According to the fluorescence formula information record medium 10 of the gestalt of this operation, based on the 
stability of C6012, the recorded information is held stably, and degradation of the recording information accoiiq)anying 
information read and an injury are also prevented. 

[0020] Next, the information write-in equipment 20 for writing information in the fluorescence formula information record 
medium 10 is explained using drawing 2 . The table 21 which lays and positions the fluorescence formula information record 
medium 10 as information write-in equipment 20 is shown in di awing 2 , Scan in order the partial field of the polymer plate 13 
set up beforehand, and the light of the wavelength corresponding to the information made to record on C6012 in the partial field 
of the polymer plate 13 is floodlighted in floodlighting time corresponding to this information. It has the floodlighting oxidation 
system 22 to which photooxidation of C6012 in the partial field of the polymer plate 13 is carried out. Moreover, in order to bar 
the fiirther photooxidation to the polymer plate 13 after floodlighting by the floodlighting oxidation system 22, the 
photooxidation defensive substance 23 is appended by the protective device 24. 

[0021] As a table 21, it has the objective lens of NA0.85 by 40 times among the above-mentioned information write-in 
equipment 20: The stage of the inverter type microscope of Nikon is used, 

[0022] Moreover, the floodlighting oxidation system 22 is Bio-Rad MRC 600. It is constituted by combining 22m of 
numerical-control type laser scanning confocal microscopes, and Ar-ion-laser equipment 22a whose output center wavelength is 
488nm. The output center wavelength of laser equipment 22a is 488nm, and since [ this wavelength region of whose is the 
absorption band of C6012 ] it is close to 420nm, local floodlighting oxidization can be carried out more to high density. 
[0023] Moreover, the photooxidation defensive substance 23 consists of cover glass 23g and defense wax 23w. Furthermore, a 
protective device 24 is the fluorescence formula information record medium with which the floodlighting oxidation system 22 is 
adjoined and information was written in N2 While shutting up in environment, it is constituted so that the polymer plate 13 may 
be sealed using cover glass 23g and defense wax 23w imder the N2 environment concerned. 

[0024] Next, the information reader 30 for reading the information written in the fluorescence formula information record 
medium 10 using drawing 5 and drawing 6 is explained. The table 3 1 which lays and positions the fluorescence formula 
information record medium 10 as the information reader 30 is shown in drawing 5 and drawing 6 , Scan in order the partial field 
of the polymer plate 13 set up beforehand, and only predetermined time floodlights the light of the predetermined wavelength 
beforehand set as C6012 in tiie partial field of the polymer plate 13 (C60O is included). It has fluorescence induction equipment 
32 which carries out induction of the fluorescence of C6012 (C60O is included) in the partial field of the polymer plate 13. The 
fluorescence from C6012 in the partial field of the floodlighted polymer plate 13 is received by light-receiving equipment 33, 
and the information according to the fluorescence property is outputted. 

[0025] As a table 31, it has the objective lens of NA0.85 by 40 times like the table 21 of information write-in equipment 20 
among the above-mentioned information readers. The stage of the inverter type microscope of Nikon is used. 
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[0026] Moreover, fluorescence induction equipment 32 is Bio-Rad MRC 600 like the floodlighting oxidation system 22 of 
information write-in equipment 20. It is constituted by combining 32m of numerical-control type laser scanning confocal 
microscopes, and Ar-ion-laser equipment 32a whose output center wavelength is 488nm. 

[0027] Furthermore, light-receiving equipment 33 adjoins fluorescence induction equipment 32, and is Bio-Rad MRC 600. The 
filter set of Al and A2 is built in, and the fluorescence from C6012 is received through the filter set of Al and A2, and it is 
constituted so that light-receiving processing only of the fluorescence with a wavelength of 600nm or more may be carried out. 
[0028] Next, an operation of the gestalt of this operation which consists of such conq)osition is explained. An operation of 
information write-in equipment 20 is explained first. The fluorescence formula information record mediiun 10 is first laid on a 
table 21. 

[0029] Then, the floodlighting oxidation system 22 scans in order the partial field of the polymer plate 13 set up beforehand. The 
scan of the partial field of the polymer plate 13 by the floodlighting oxidation system 22 is programmed by the shape of a 
multilayer using positioning on a table 21, and drawing of the laser beam by the objective lens of a table 21 to enable 
3-dimensional partial floodlighting, the inside of a certain layer is scanned by the plane, continues, an orbit is shifted in the 
thickness direction, and the inside of another layer is again scanned by the plane. 

[0030] The floodlighting oxidation system 22 floodlights the light of Ar-ion-laser equipment 22a to C6012 in the partial field of 
the polymer plate 13 in floodlighting time corresponding to the information made to record with the scan of the partial field of 
the polymer plate 13. 

[003 1] When it is the information by which the information made to record was digitized, in case it sets floodlighting time to 0 in 
case 0 is made to record, and values other than zero are made to record, only the predetermined time which is not 0, respectively 
is floodlighted. (For example, predetermined time 2, for example, 1 W/cm, which is not 0 when setting floodlighting time to 0 in 
making 0 record, and making 1 record, if the information made to record is information made binary by 0 and 1 For 30 seconds 
is floodlighted by intensity.) 

[0032] If the light of Ar-ion-laser equipment 22a is floodlighted, one photon is absorbed as energy for photooxidation from the 
floodlighting field which serves as high energy locally using drawing, and C6012 in the partial field of the polymer plate 13 will 
react with the oxygen in the surrounding atmosphere, and will carry out photooxidation. As shown in drawing 3 , since the solid 
symmetric property of the molecular stmcture will collapse and the obstruction of optical changes will become low as a result if 
photooxidation of C6012 is carried out, fluorescence intensity goes up. Such floodlighting oxidization can be performed by very 
small power consumption (under 5 W/cm2). 

[0033] Drawing 4 shows an exanple of a 3-dimensional information record state. Partial floodlighting of the information 
write-in equipment 20 of the gestalt of this operation can be carried out, and the shape of-dimensional [ 3 ] can be made it to 
carry out photooxidation to the plane of three layers, as shown in drawinj> 4 . In this case, sweep spacing of a partial field is 25 
micrometers, and can record the bit pattern of the shape of a character of "A", "B", and "C" in 10 micrometers and the thickness 
direction (longitudinal direction of drawing 4 ) by the photooxidation to these partial fields (sequence of points) flat-surface 
lengthwise (the vertical direction of drawing 4 ) at 15 micrometers and a flat-surface longitudinal direction (space cross direction 
of drawing 4 ). In this case, the size of each partial field by which photooxidation is carried out serves as a diameter of about 2 
micrometers. 

[0034] A protective device 24 holds the polymer plate 13 by which photooxidation was carried out, and is N2. It shuts up in 
environment and is the N2 concemed. Cover glass 23g and defense wax 23 w are appended so that the polymer plate 13 may be 
covered under environment, and it seals so that the polymer plate 13 may not contact the oxygen in the atmosphere. In this case, 
a protective device 24 does not append the photooxidation defensive substance 23 to the polymer plate 13 after floodlighting 
oxidization immediately in order to make the oxygen which has permeated in the polymer plate 13 dissipate, but it is the polymer 
plate 13N2 after floodlighting oxidization. After putting for about one day on the bottom of environment, it is desirable to 
append the photooxidation defensive substance 23. 

[0035] According to the information write-in equipment 20 of the gestalt of this operation, it is possible to write information in 
the fluorescence formula information record medium 10 with high density especially at three dimensions as mentioned above. If 
it is the information made binary, 6.5x1012 bit/cm2 is possible. 

[0036] Since it is fiirthermore prevented according to the gestalt of this operation that C6012 in the polymer plate 13 oxidizes 
fiirther by the photooxidation defensive substance 23, it is possible to make the written-in information hold to stability more. 
[0037] Next, an operation of the information reader 30 is explained. The fluorescence formula information record mediimi 10 is 
first laid on a table 3 1 . 

[0038] Then, fluorescence induction equipment 32 scans in order the partial field of the polymer plate 13 set up beforehand. The 
scan of the partial field of the polymer plate 13 by fluorescence induction equipment 32 It is programmed like the floodlighting 
oxidation system 22 of information write-in equipment 20 to enable 3-dimensional partial floodlighting at the shape of a 
multilayer using positioning on a table 31, and drawing of the laser beam by the objective lens of a table 3 1 . The inside of a 
certain layer is scanned by the plane, continues, an orbit is shifted in the thickness direction, and the inside of another layer is 
again scanned by the plane. 

[0039] For fluorescence induction equipment 32, it follows on the scan of the partial field of the polymer plate 13, and only 
predetermined time is 1 W/cm2. The light of Ar-ion-laser equipment 32a is floodlighted to C6012 in the partial field of the 
polymer plate 13, <BR> [0040] If partial floodlighting of the light of Ar-ion-laser equipment 32a is extracted and carried out 
when photooxidation is carried out and it has become C60O, the energy of one photon will be absorbed, an energy transfer 
happens, and C6012 in the partial field of the polymer plate 13 emits strong fluorescence. 
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[0041] Light-receiving equipment 33 receives the fluorescence from C6012 (C60O is included) through the filter set of Al and 
A2, and receives only fluorescence with a wavelength of 600nm or more. Since the wavelength of the light for the fluorescence 
induction by Ar-ion-laser equipment 32a is 488nm, light-receiving processing only of the fluorescence by which induction was 
carried out can be carried out by limiting with the wavelength of 600nm or more. Fluorescence intensity corresponds to the state 
of the photooxidation of C6012, and is high in the partial field to which photooxidation of C6012 was carried out. 
[0042] Light-receiving equipment 33 is outputted as information by which fluorescence intensity was digitized based on the 
fluorescence intensity which received light. For example, it can output as information made binary by 0 and 1, sensitivity of very 
high reading can be realized in this case, and processing speed can also attain l-frame/s rate (it is a part for one layer of flat 
surfaces in 1 second). 

[0043] As mentioned above, according to the information reader 30 of the gestalt of this operation, it is possible to read correctly 
the information written in the fluorescence formula information record medium 10 with high density, and the fluorescence 
formula information record medium 10 is not destroyed at the time of read. At very high speed, when performing information 
reading as information especially made binary, information read can be performed. Moreover, such an information reading 
method can be performed by very small power consim:q)tioii (imder 5 W/cm2). 

[0044] In addition, in said gestalt of operation, in the fluorescence induction equipment 31 of the floodlighting oxidation system 
21 of information write-in equipment 20, and the information reader 30, although the Ar-ion-laser equipments 21a and 31a are 
used, it is also possible to use other laser, such as titanium sapphire laser and an YAG laser. For exsnnple, the output center 
wavelength of titanium sapphire laser is 800nm - 850nm, two photons are absorbed simultaneously and a single photon can offer 
two photons type excitation, although energy (hnu) cannot be easily absorbed by C60 for a low reason. It can be made to 
floodlight by the pulse width of lOOfs(es) in the period of lOOMHz by titanium sapphire laser. In this case, the drawing effect of 
laser can be improved as a result, and higher-density information record is attained. 

[0045] Moreover, although C60 is used as fuUerene with the gestalt of this operation, you may use other fullerene. Moreover, 
with the gestalt of this operation, although the polystyrene base material is used as a polymer base material, you may use other 
polymer base materials. 

[0046] furthermore, in information write-in equipment, you may boil and change various photooxidation conditions of fullerene 
For example, you may carry out photooxidation into suitable gas, such as oxygen gas, instead of in the atmosphere like the 
gestalt of the aforementioned operation. 

[0047] Moreover, the fluorescence formula information record medium by this invention is possible also for performing parallel 

bit processing, and fits especially the use as a ROM. 

[0048] 

[Effect of the Invention] As mentioned above, by recording information using change of the fluorescence intensity of the 
fullerene by photooxidation, based on the stability of fullerene, the recorded information is held stably and, according to the 
fluorescence formula information record medium of this invention, degradation of the recording information accon^anying 
information read and an injury are prevented. 

[0049] Moreover, since the photooxidation defensive substance for being able to change the fluorescence intensity of fullerene 
locally by the floodlighting oxidation system to a fluorescence formula information record medium, and barring photooxidation 
with a protective device further can be appended according to the information write-in equipment of this invention, it is possible 
to write information in a fluorescence formula information record medium witii high density, and it is possible to make the 
information written in further hold to stability more. 

[0050] Moreover, since according to the information reader of this invention induction of the fluorescence of fullerene can be 
locally carried out with fluorescence induction equipment to a fluorescence formula information record medium and the 
information according to the fluorescence property can be outputted with light-receiving equipment, it is possible to read 
correctly the high-density information recorded on the fluorescence formula information record medium. 



[Translation done.] 
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